Introduction
autophosphorylation (10) . On the whole, the data obtained in vitro and in cellular models confirm that the presence of the G972R variant is detrimental for insulin signalling, thus suggesting that it may contribute to insulin resistance in human carriers. Data from human studies, however, are more controversial, with some earlier reports describing an association of the G972R variant with type 2 diabetes [3, 4, 11] and subsequent larger studies not confirming these findings [12] [13] [14] [15] . Interestingly one of this studies [15] 
Materials and methods

Animal husbandry, genotyping and analytical procedures
The human G972R IRS-1 variant was subcloned into a pCAGGS vector and Tg972 mice were generated on an FVB background according to standard procedures [16] . Founders were identified by Southern Blot of tail DNA and the presence of the G972R variant was confirmed by PCR amplification of the same DNA samples and subsequent digestion with MvaI restriction enzyme (Roche Applied Science, Basel, Switzerland) as described [4] . 
Routine genotyping was then carried out by PCR using specific primers for the human IRS-1 transgene (forward 5´-CTTCTGTCAGGTGTCCATCC-3á nd reverse 5´-TGGCGAGGTGTCCACGTAGC-3´). High Fat Diet (60%Kcal from fat, 20%Kcal from carbohydrates, 20%Kcal from proteins) and normal chow were purchased from Research Diets (NY,USA
Western blots
Lysates from white adipose tissue, liver and muscle were prepared and western blots performed as previously described [17] [17] .
Pancreata histological analysis and morphometry
Pancreata were fixed overnight in 4% paraformaldehyde and embedded in paraffin using standard techniques [19] . 
Pancreatic insulin content
To assess insulin content, pancreata were extracted in 400 µl of acid ethanol extraction medium overnight at 4°C [20] . All extracts were stored at -20°C for subsequent insulin levels detection.
Islet isolation and insulin secretion
Islets were isolated using the intraductal collagenase technique as described [21] . Fig. 2A-E (Fig. 3A and B) and a 42% reduction in glucose incorporation into glycogen, an index of glycogen synthesis, (Fig. 3C, P<0.0001 (Fig. 4A and B) , the amount of PI3-kinase regulatory subunit, p85, co-precipitated with IRS-1 was significantly reduced in liver lysates from Tg972 mice (Fig. 4A and C (Fig. 4F) . (Fig. 5A, P<0 .01), skeletal muscle (Fig. 5B,  P<0 .01) and adipose tissue (Fig. 5C, P<0. (Fig. 5D, P<0 .05). [22] . Under HFD, weight gain was significantly increased in Tg972 mice compared with their WT littermates (Fig. 6A, P<0. 
The reduced activation of the upstream insulin signalling steps observed in Tg972 mice was paralleled by a decreased phosphorylation of Akt, a key transducer of downstream insulin signalling in the liver
05). Furthermore in the liver, we observed also a 56% reduction of the phosphorylation of glycogen synthase kinase-3 (GSK-3), an Akt substrate, which plays a pivotal role in the regulation of glycogen synthesis
Finally, to study the effects of environmental factors, we characterized the metabolic phenotype of Tg972 under a high-fat diet (HFD) as a model of environmental challenge
0001). Consistently, epidydimal adipose tissue weight was significantly increased in HFD Tg972 mice compared with WT littermates (P<0.05, Fig. 6B). The increased adipose tissue weight was mirrored by altered expression of genes involved in adipose tissue function such as leptin, resistin, peroxisome proliferator activated receptor-␥ (PPAR␥)
and adiponectin (P<0.05, Fig. 6C-F) (P<0.0001, Fig. 6L) , and the Tg972 mice were therefore unable to counteract the rise in glucose levels after a glucose load (P<0.0001, Fig. 6I ). 
Discussion
To assess the impact of the G972R variant on whole-body glu
